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PREFACE 


This  report  is  prepared  under  guidance  contained  in  the 
Recommended  Guidelines  for  Safety  Inspection  of  Dams  for 
Phase  I  investigations.  Copies  of  these  guidelines  may 
be  obtained  from  the  Department  of  the  Army,  Office  of 
Chief  of  Engineers,  Washington,  D.C.  20311*. 

The  purpose  of  a  Phase  I  investigation  is  to  identify 
expeditiously  those  dams  which  may  pose  hazards  to  human 
life  or  property.  The  assessment  of  the  general  condi¬ 
tion  of  the  dam  is  based  upon  visual  observations  and 
review  of  available  data.  Detailed  investigations  and 
analyses  involving  topographic  mapping,  subsurface 
investigations,  materials  testing,  and  detailed  computa¬ 
tional  evaluations  are  beyond  the  scope  of  a  Phase  I 
investigation;  however,  the  investigation  is  intended 
to  identify  the  need  for  such  studies  which  should  be 
performed  by  the  owner. 

In  reviewing  this  report,  it  should  be  realized  that 
the  reported  condition  of  the  dam  is  based  on  observa¬ 
tions  of  field  conditions  at  the  time  of  inspection 
along  with  data  available  to  the  inspection  team.  In 
cases  where  the  reservoir  was  lowered  or  drained  prior 
to  inspection,  such  action,  while  improving  the  stabil¬ 
ity  and  safety  of  the  dam,  removes  the  normal  load  on 
the  structure  and  may  obscure  certain  conditions  which 
might  otherwise  be  detectable  if  inspected  under  the 
normal  operating  environment  of  the  structure. 

It  is  important  to  note  that  the  condition  of  the  dam 
depends  on  numerous  and  constantly  changing  internal  and 
external  factors  which  are  evolutionary  in  nature.  It 
would  be  incorrect  to  assume  that  the  present  condition 
of  the  dam  will  continue  to  represent  the  condition  of 
the  dam  at  some  time  in  the  future.  Only  through 
frequent  inspections  can  unsafe  conditions  be  detected 
and  only  through  continued  care  and  maintenance  can 
these  conditions  be  improved. 

Phase  I  investigations  are  not  intended  to  provide  de¬ 
tailed  hydrologic  and  hydraulic  analyses.  In  accordance 
with  the  established  Guidelines,  the  spillway  design 
flood  is  based  on  the  estimated  "Probable  Maximum  Flood" 
(PMF)  for  the  region  (greatest  reasonably  possible  storm 
runoff),  or  fractions  thereof.  The  spillway  design 
flood  provides  a  measure  of  relative  spillway  capacity 
and  serves  as  an  aid  in  determining  the  need  for  more 
detailed  hydrologic  and  hydraulic  studies,  considering 
the  size  of  the  dam,  its  general  condition,  and  the 
downstream  damage  potential. 


PHASE  I  INSPECTION  REPORT 
NATIONAL  DAM  INSPECTION  PROGRAM 


SYNOPSIS  OF  ASSESSMENT  AND  RECOMMENDATIONS 


NAME  OF  DAM: 
STATE  LOCATION: 
COUNTY  LOCATION: 
STREAM: 


DATE  OF  INSPECTION: 
COORDINATES: 


Star  Junction  No.  2 

Pennsylvania 

Fayette 

Unnamed  tributary  of 
Washington  Run,  a  tributary 
of  the  Youghiogheny  River. 
14  November  1979 
Lat.  40*03'24", 

Long.  79*45'22" 


ASSESSMENT 


Dam:  '’’Star  Junction  No.  2  dam  consists  of  an  earthfill 
embankment  and  masonry  spillway  on  the  left  abutment. 

The  dam  has  a  crest  length  of  341  feet,  a  maximum  height 
of  30  feet  and  a  storage  volume  of  31  acre- feet  at  the 
spillway  crest  level.  The  dam  is  classified  by  Corps  of 
Engineers  guidelines  to  be  a  ’small*  size,  *high*  hazard 
structure. 

\ 

Evaluation 


Based  on  the  visual  observations  and  the 


data  available,  the  dam  is  categorized  as  being  in  need 
of  additional  investigations. 


Owner:  The  dam  is  owned  by  Mr. 
Bentleyville,  Pennsylvania. 


William  McCormick  of 


Embankment : A Star  Junction  No.  2  dam's  embankment  is 
assessed  to  be  in  poor  condition.  This  is  based  on 
visual  observations  of  the  non-uniform  slope,  wet  zones 
and  state  inspection  reports.  The  inability  to  closely 
inspect  the  crest,  downstream  slope,  groins,  and  abut¬ 
ments  due  to  dense  brush,  weeds, \trees  and  debris  is 
considered  to  be  a  deficiency.  Other  minor  deficiencies 
were  also  observed.  \ 

Outlet  Works:  The  condition  of  the  reported  eight  inch 
cast  iron  outlet  pipe  could  not  be  determine**— ^The 
downstream  control  was  observed  to  be  damaged  and 
probably  is  not  operable.  No  control  or  mechanism  was 
observed  to  permit  upstream  flow  control. 


SYNOPSIS  OF  ASSESSMENT  AND  RECOMMENDATIONS  (CONT*D) 
Star  Junction  No.  2  Dam  — 


Principal  Spillway:  The  principal  spillway  is  assessed 
to  be  in  very  poor  condition.  This  is  based  on  visual 
observations  of  the  weir  wall  and  training  dike  retaining 
wall.  Both  structures  are  partially  collapsed  and  badly 
deteriorated  and  safe  performance  is  questionable  in  the 
event  of  long-term,  high  discharge  conditions,  ^ 

Reservoir/Spillway  Capacity:  Hydrologic/hydraulic 
computations  performed  in  accordance  with  criteria 
established  by  the  Baltimore  District,  U.  S.  Army  Corps 
of  Engineers,  for  Phase  I  inspections  indicated  that  the 
spillway  will  pass  only  0.45  PMF  without  overtopping  the 
dam.  Because  of  downstream  conditions,  the  Spillway 
Design  Flood  (SDF)  for  Star  Junction  No.  2  dam  is  the 
PMF.  At  0.5  PMF,  the  embankment  is  overtopped  by  a 
maximum  0.27  feet  for  65  minutes.  In  the  opinion  of  the 
evaluating  engineer,  this  amount  of  overtopping  is  not 
sufficient  to  cause  failure  of  the  embankment.  This  is 
based  on  soil  type,  soil  firmness  and  vegetal  cover. 

Spillway  Adequacy:  According  to  Corps  of  Engineers  guide 
lines,  Star  Junction  No.  2  dam  spillway  is  "inadequate" 
but  not  "seriously  inadequate". 

RECOMMENDATIONS 

1 .  Additional  Investigations.  It  is  recommended 
that  the  owner  immediately  retain  the  services  of  a 
registered  professional  engineer  knowledgeable  and 
experienced  in  the  design  and  construction  of  earth  dams 
and  masonry  spillways  to  provide  a  detailed  engineering 
investigation  of  Star  Junction  No.  2  dam.  This  investi¬ 
gation  should  include  but  not  be  limited  to  the  following 

(a)  Detailed  evaluation  of  spillway  capacity 
and  stability  and  development  of  recommendations 

for  remedial  action. 

(b)  Detailed  investigation  of  the  seepage  and 
wet  conditions  and  structural  stability  of  the  embankment 

(c)  Investigation  of  the  outlet  works  with 
specific  recommendations  on  making  it  operable  and 
including  provisions  for  upstream  flow  control. 


SYNOPSIS  OF  ASSESSMENT  AND  RECOMMENDATIONS  (CONT’D) 
Star  Junction  No.  2  Dam 


2.  Emergency  Operation  and  Warning  Plan.  Con¬ 
current  with  the  additional  investigations  recommended 
above,  the  owner  should  develop  an  Emergency  Operation 
and  Warning  Plan  including: 

(a)  Guidelines  for  evaluating  inflow  during 
periods  of  heavy  precipitation  or  runoff. 

(b)  Procedures  for  around  the  clock  surveil¬ 
lance  during  periods  of  heavy  precipitation  or  runoff. 

(c)  Procedures  for  rapid  drawdown  of  the 
reservoir  under  emergency  conditions. 

(d)  Procedures  for  notifying  downstream 
residents  and  public  officials,  in  case  evacuation  of 
downstream  areas  is  necessary. 

3.  Remedial  Work.  The  Phase  I  Inspection  of  Star 
Junction  No.  2  dam  also  disclosed  several  deficiencies 
of  lower  priority  which  should  be  corrected  immediately. 

(a)  Closely  mow  the  embankment  slopes,  crest, 
groins,  abutments  and  immediate  downstream  areas. 

Remove  the  cuttings  from  the  site. 

(b)  Locate  and  backfill  completely,  all 
animal  burrows  on  the  embankment,  groins  and  adjacent 
abutment  areas. 

(c)  Replace  lost  riprap  along  the  upstream 
slope  of  the  embankment. 

(d)  Fill  wheel  ruts  and  minor  erosion  gullies 
on  the  embankment  and  adjacent  areas. 

(e)  Raise  the  embankment  crest  to  design 

elevation. 

(f)  Remove  boulders,  trees,  downtimber  and 
debris  from  the  principal  spillway  approach  and  discharge 
channel . 

(g)  Develop  and  implement  formal  maintenance 
and  inspection  procedures. 


SYNOPSIS  OF  ASSESSMENT  AND  RECOMMENDATIONS  (CONT'D) 
Star  Junction  No.  2  Dam 


4.  Orderly  Breaching:  In  lieu  of  performing  the 
above  recommendations,  the  owner  should  engage  the 
services  of  a  professional  engineer,  knowledgeable  in 
dam  design  and  performance,  to  prepare  specifications 
for  breaching  the  structure,  to  make  it  incapable  of 
impounding  water.  The  structure  should  then  be  breached 
under  the  direction  of  the  professional  engineer  and  in 
accordance  with  applicable  state  and  local  regulations. 


f  James  P.  Hannan  " 
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PHASE  I  INSPECTION  REPORT 
NATIONAL  DAM  INSPECTION  PROGRAM 
STAR  JUNCTION  NO.  2  DAM 
NATIONAL  I.  D.  NO.  PA  00212 
PennDER  NO.  26-31 

SECTION  1 

PROJECT  INFORMATION 


1.1  GENERAL 

a.  Authority:  The  Phase  I  investigation  was 
performed  pursuant  to  authority  granted  by  Public 

Law  92-367  (National  Dam  Inspection  Act)  to  the  Secretary 
of  the  Army  through  the  Corps  of  Engineers,  to  conduct 
inspections  of  dams  throughout  the  United  States. 

b.  Purpose:  The  purpose  of  the  investigation  is 
to  determine  whether  or  not  the  dam  constitutes  a  hazard 
to  human  life  or  property. 

1.2  DESCRIPTION  OF  PROJECT 

a.  Dam  and  Appurtenances:  The  dam  consists  of  an 
earth  embankment  and  a  masonry  spillway  located  at  the 
left  abutment. 

(1)  Embankment :  The  embankment  is  constructed 
of  earth  founded  on  clay  and  is  300  feet  long  (excluding 
spillway),  30  feet  high  toe  to  crest,  and  has  crest 
widths  varying  from  14  to  16  feet.  The  upstream  slope 

is  1.7H:1V  and  the  downstream  slope  varies  with  a  maximum 
of  2H : 1 V . 

(2)  Outlet  Works:  Available  design  informa¬ 
tion  indicates  that  the  outlet  works  consists  of  an  eight 
inch  cast  iron  pipe  through  the  embankment. 

(3)  Spillway:  The  principal  spillway  consists 
of  a  concrete  capped,  masonry  weir  wall  located  between 
the  left  abutment  and  the  left  end  of  the  embankment. 

The  weir  crest  is  41  feet  long,  approximately  3  feet 
wide  and  is  at  Elev.  1064.9  feet.  Normal  base  flows  are 
currently  discharged  through  and  beneath  the  weir  wall. 
Normal  freeboard  at  the  dam  is  4.3  feet. 

(4) '  Downstream  Conditions:  The  reservoir 
formed  by  Star  Junction  No.  1  dam  lies  immediately  down¬ 
stream  of  Star  Junction  No.  2  dam,  such  that  the  toe  of 


No.  2  dam  is  inundated  to  a  depth  of  7.5  feet.  No.  1 
dam  and  spillway  are  1200  feet  downstream  of  the  toe  of 
No.  2  dam. 


(5)  Flood  Plain  Development:  At  least 
thirteen  inhabited  dwellings  lie  on  the  floodplain  in 
the  first  2000  feet  below  Star  Junction  No.  1  dam.  In 
the  first  two  miles  below  that  dam,  the  floodplain 
contains  State  Route  51,  a  major  north-south  highway, 
the  village  of  Star  Junction  and  the  Borough  of  Perry- 
opolis. 


(6)  Reservoir:  Star  Junction  No.  2  dam 
impounds  a  reservoir  with  a  normal  length  of  700  feet 
and  normal  surface  area  of  six  acres.  When  the  pool  is 
at  the  crest  of  the  dam,  the  reservoir  length  is  1000 
feet  and  the  surface  area  is  eight  acres. 

b.  Location :  Star  Junction  No.  2  dam  is  located 
two  miles  southeast  of  Star  Junction,  Perry  Township, 
Fayette  County,  Pennsylvania.  The  dam  is  situated  on 

an  unnamed  tributary  of  Washington  Run,  which  flows  into 
the  Youghiogheny  River  near  Layton,  Pennsylvania. 

c.  Size  Classification:  This  dam  has  a  storage 
capacity  of  59  acre-feet  at  the  embankment  crest  and  a 
maximum  toe  to  crest  height  of  30  feet.  Based  on  this 
data,  the  dam  is  classified  as  a  "small"  size  structure. 

v  Hazard  Classification:  Star  Junction  No.  2 
dam  is  classified  as  a  "high"  hazard  dam.  In  the  event 
of  a  dam  failure,  Star  Junction  No.  1  dam,  numerous 
inhabited  dwellings  and  considerable  commercial  develop¬ 
ment  on  the  floodplain  below  the  dam  would  be  subjected 
to  substantial  damage  and  loss  of  life  could  result. 

e.  Ownership:  Star  Junction  No.  2  dam  is  owned 

by  Mr.  William  McCormick.  Correspondence  can  be  addressed 
to  Mr.  William  McCormick,  Box  998,  Bentleyville,  Pennsyl¬ 
vania  15314  (412-239-4433). 

f.  Purpose  of  Dam:  Star  Junction  No.  2  dam 
served  to  impound  water  for  domestic  use  in  Star  Junc¬ 
tion  until  July  1979;  its  current  use  is  unknown.  It 
was  originally  designed  to  supply  water  for  industrial 
use  by  the  Washington  Coal  and  Coke  Company. 

g.  Design  and  Construction  History:  Star  Junction 
No.  2  dam  was  designed  by  Thomas  M.  Zimmerman  of  the 
Washington  Coal  and  Coke  Company  and  was  built  between 
1900  and  1901.  In  1915,  several  improvements  were 
recommended  and  subsequently  constructed. 
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(1)  The  spillway  was  enlarged  to  provide 
a  discharge  capacity  of  400  cfs. 

(2)  The  crest  of  the  embankment  was 
raised  by  one  foot  to  provide  a  level  surface  through¬ 
out  the  length  of  the  crest. 

(3)  Riprap  was  placed  on  the  upstream 
embankment  slope. 

(4-)  The  downstream  spillway  channel  was 
lined  with  large  flat  stones. 

(5)  The  approach  spillway  was  excavated 
to  provide  an  efficient  approach  slope. 

1 .3  PERTINENT  DATA 


a.  Drainage  Area:  0.77  sq.  miles 

b.  Discharge  at  Dam  Facility; 

Maximum  Known  Spillway  Flood  730  cfs* 

(4  June  1941) 

Spillway  Capacity  at  Top  of  Dam  (1979)  969  cfs 


c.  Elevation:  (Feet  above  MSL) . 

Current  Top  of  Dam  (Low  Point) 

Normal  Pool 

Spillway  Crest 

Maximum  Tail water 

Inlet  Invert  of  Outlet  Pipe 

Streambed  at  Toe  of  Dam 

Base  of  Embankment 

Outlet  Invert  of  Outlet  Pipe 

d.  Reservoir  Length: 

Length  of  Maximum  Pool 
Length  of  Normal  Pool 


1069.2 

1064.9* 

1064.9* 

N/A 

Unknown 

1039+ 

1039+ 

Unknown 


1000  feet 
700  feet 


e.  Reservoir  Storage: 


Current  Top  of  Dam 
Spillway  Crest 
Normal  Pool 


59  acre-feet 
31  acre-feet* 
31  acre-feet* 


f. 


Reservoir Surface: 


Current  Top  of  Dam 
Spillway  Crest 

g.  Embankment : 

Type 

Length 

Height 

Slopes: 

Downstream 

Upstream 

Minimum  Crest  Width 


8  acres 
6  acres* 


Earthen 
300  feet 
30  feet 

2H:1V  maximum 
1.7H:1V 
14  feet 


h.  Outlet  Works: 


Type 

Inlet 

Conduit  Length 
Gate  Valve 
Anti-seep  Collars 


8  inch  cast  iron  pipe* 
Unknown 
Unknown 
Downstream 
Unknown 


i.  Principal  (Ungated)  Spillway: 

Type  Masonry  and  concrete  weir 

wall  with  training  wall 
(embankment  side) 
Cross-section  Rectangular 

Weir  Crest  Length  41  feet 

Weir  Crest  Elevation  1064.9  feet* 

Gate  or  Control  Hone 


*Taken  from  available  engineering  data  in  PennDER  files. 


SECTION  2 
ENGINEERING  DATA 


2.1  DESIGN 


The  files  of  the  Commonwealth  of  Pennsylvania,  Department 
of  Environmental  Resources  (PennDER)  were  reviewed  but 
no  engineering  data  related  to  the  original  design  of 
the  embankment  and  spillway  was  found.  A  portion  of  a 
plan  drawing  for  the  reservoir,  dated  October  1900,  was 
obtained  and  reviewed.  The  owner  could  provide  no  data 
on  this  dam. 

2.2  CONSTRUCTION 


No  information  was  found  related  to  the  original  construc¬ 
tion  of  this  dam. 

2.3  MODIFICATION/REPAIR 


PennDER  files  indicated  that  modifications  were  made  to 
the  dam  in  1915.  These  included  raising  the  crest  and 
repairing  crest  erosion,  and  replacing  the  spillway  weir 
wall  and  improving  spillway  abutments  and  channels.  The 
improvements  were  ordered  by  the  Water  and  Power  Resources 
Board  (predecessor  to  PennDER). 

2.4  OPERATION 


The  dam  was  designed  to  operate  without  a  dam  tender, 
and  no  operational  data  is  available.  The  outlet  works 
pipeline  required  attention  for  both  operation  and 
maintenance.  However,  no  records  of  such  operation  and 
maintenance  were  available. 

2.5  EVALUATION 

a.  Availability:  Engineering  data  was  provided 
by  PennDER,  Bureau  of  Dams  and  Waterways  Management. 

b.  Adequacy:  The  available  engineering  informa¬ 
tion,  though  greatly  limited,  was  supplemented  by  field 
inspections  and  supporting  engineering  analyses  and  is 
considered  adequate  for  the  purpose  of  this  Phase 

I  inspection  report. 

c.  Validity:  Based  on  the  review  of  the  available 
information,  there  appears  to  be  no  reason  to  question 
the  validity  of  the  limited  engineering  data. 


SECTION  3 
VISUAL  INSPECTION 


3.1  FINDINGS 


a.  General:  The  initial  visual  observations 
of  Star  Junction  No.  2  dam  and  reservoir  were  performed 
on  14  November  1979,  and  consisted  of: 

(1)  Visual  observations  of  the  embankment 
crest  and  slopes,  groins,  and  abutments; 

(2)  Visual  observations  of  the  spillway 
including  weir  wall,  training  wall  and  dike,  and  approach 
and  discharge  channels. 

(3)  Visual  observations  of  downstream  condi¬ 
tions  and  evaluation  of  the  downstream  hazard  potential. 

(4)  Visual  observations  of  the  reservoir 
shoreline,  inlet  stream  channels  and  watershed. 

(5)  Transit  stadia  survey  of  relative  eleva¬ 
tions  along  the  embankment  crest  centerline  and  spillway, 
and  across  the  embankment  slopes. 

The  visual  observations  were  made  during  periods  when 
the  reservoir  and  tailwater  were  at  normal  operating 
levels . 

Supplemental  observations  were  performed  on  1  February 
1980  to: 


(6)  Obtain  additional  photographs  for  report 
presentation. 

The  visual  observations  checklist,  field  plan,  profile 
and  section,  containing  the  observations  and  comments  of 
the  field  Inspection  team  are  contained  in  Appendix  A. 

Specific  observations  are  illustrated  on  photographs  in 
Appendix  C.  Detailed  findings  of  the  visual  inspection 
are  presented  in  the  following  sections. 

b.  Embankment : 

(1)  Crest:  On  the  date  of  Inspection,  the 
embankment  crest  had  a  dense  cover  of  brush  and  weeds. 
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Access  across  the  crest  was  by  foot  path.  At  the  right 
end,  near  Township  Road  532,  there  were  wheel  ruts  that 
impounded  water  to  a  depth  of  six  to  eight  inches.  At 
the  left  end,  near  the  principal  spillway  training  wall, 
there  was  a  stand  of  trees  with  diameters  of  five  to  six 
inches . 

The  crest  was  observed  to  sag  toward  the  center  of  the 
embankment,  and  was  found  by  stadia  survey  to  be  0.7 
foot  lower  at  the  center  than  near  the  spillway  training 
wall. 

The  crest's  horizontal  alignment  was  straight  across  the 
right  two  thirds  of  the  embankment,  but  curved  slightly 
upstream  toward  the  principal  spillway  training  wall. 

Close  observation  of  the  crest  for  surface  cracks  was 
not  possible  because  of  the  heavy  vegetal  cover. 

(2)  Upstream  Slope:  The  embankment's  upstream 
slope  had  a  dense  cover  of  brush  and  weeds  making  close 
observation  impossible.  Traces  of  riprap  (18  inch 
maximum  size)  were  observed  at  several  locations  on  the 
slope  but  there  was  no  general  cover  of  erosion  protec¬ 
tion  materials. 

(3)  Downstream  Slope:  The  embankment's  down¬ 
stream  slope  also  had  a  dense  cover  of  brush  and  weeds. 

In  addition,  piles  of  cuttings  and  debris  remained  on 
the  slope  from  recent  tree  cutting  operations. 

The  denseness  of  the  vegetation  made  a  general  observation 
of  the  downstream  slope  impossible.  Consequently,  four 
inspection  paths  were  machette  cut  down  the  slope  at  50 
foot  stations  across  the  crest. 

The  slope  was  found  to  have  two  steep  segments  separated 
by  a  flatter  segment  that  resembled  a  bench,  located 
about  two  thirds  of  the  way  down  the  embankment  slope. 
Soils  above  the  "benchn  were  observed  to  be  softer  (as 
determined  by  finger  penetration)  than  soils  below  the 
"bench."  No  wet  or  seeping  conditions  were  observed  on 
the  upper  slope  or  "bench"  and  no  scarps,  cracks  or 
local  bulges  were  noted  on  the  embankment. 

A  wet  zone  was  observed  on  the  lower  slope  along  the 
right  groin,  Just  above  the  lower  lake  level.  The  wet 
zone  was  10  feet  long,  20  feet  wide  and  rose  about  four 
feet  above  the  lower  lake  level.  No  springs,  discolored 
flows  or  sediment  accummulations  were  observed  at  or 
near  the  wet  zone. 
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r.  Grolna  (Junction  of  Embankment  and  Abutment): 

(1)  Right :  No  seepage  or  erosion  was  observed 
In  or  near  the  right  groin  along  the  embankment's  upper 
slope  and  "bench''.  The  groin  passed  through  the  previously 
noted  wet  zone  on  the  embankment's  lower  slope. 

(2)  Left :  The  embankment's  left  groin  was 
also  dry  and  uneroded  on  the  upper  part  of  the  embankment. 

An  old  depression  or  sinkhole  was  observed  near  the 
"bench".  The  depression  was  approximately  four  feet  in 
diameter,  about  six  inches  deep  and  was  located  imme¬ 
diately  above  a  wet  zone  located  just  above  the  lower 
lake  level.  The  depression  appeared  to  be  rock  lined. 

No  evidence  of  sediment  deposition  was  noted  in  and 
around  the  wet  zone  below. 

d .  Abutments: 

( 1 )  Right :  The  right  abutment  contains 
Township  Road  532,  a  two  lane,  asphalt  covered  roadway. 

The  abutment  is  generally  steep  and  heavily  wooded,  both 
above  and  below  the  roadway. 

(2)  Left :  The  lower  left  abutment  is  the 
principal  spillway  channel  bank.  In  the  reach  at  and 
below  the  spillway  weir  wall,  the  slope  is  steep,  con¬ 
sisting  of  a  very  broken  bedrock  outcrop.  Above,  the 
abutment  flattens  to  a  moderately  steep  slope  which  is 
densely  wooded. 


e.  Outlet  Works:  The  only  visible  evidence  of  an 
outlet  works  facility  was  a  steel  plate  covered  masonry 
structure  at  the  toe  of  the  embankment.  The  structure 
was  partially  inundated  by  the  lower  lake.  A  (valve) 
stem  and  associated  bracing,  all  badly  bent,  were  ob¬ 
served  inside  the  structure;  operation  was  not  possible. 

f .  Principal  (Ungated)  Spillway: 

( 1 )  General  Configuration:  The  principal 
spillway  for  Star  Junction  No.  2  dam  is  an  ungated,  free 
overfall  weir  structure  with  an  embankment  side  training 
wall.  The  spillway  is  located  on  the  left  abutment  and 
was  intended  to  maintain  the  lake  level  and  to  provide 
discharge  capacity  for  normal  and  storm  flows. 


(2)  Approach  Channel:  On  14  November  1979 
the  approach  channel  was  badly  silted  in  and  overgrown 
with  weeds.  The  abutment  slope  in  the  approach  channel 
area  was  littered  with  debris  including  logs  and  rocks. 
Flow  approached  the  weir  through  a  small  channel.  No 
major  obstructions  to  flow  in  the  approach  channel  were 
observed . 


(3)  Weir  and  Training  Wall;  The  flow  control¬ 
ling  weir  consists  of  a  masonry  wall  capped  with  a  one 
foot  thick  layer  of  concrete  (three  feet  wide).  The 
crest  length  was  observed  to  be  Ml  feet,  and  the  down¬ 
stream  drop  varies  between  four  and  five  feet. 

The  weir  wall  is  attached  to  the  masonry  training  wall 
that  protects  the  left  end  of  the  earth  embankment. 

Below  the  weir,  the  approach  channel  training  wall 
becomes  a  masonry  retaining  wall  that  protects  an 
earthen  training  dike. 

Both  the  weir  and  walls  are  badly  deteriorated  with  wide 
joint  openings  and  numerous  collapsed  areas.  A  particu¬ 
larly  distressed  segment  of  the  retaining  wall  exists 
just  below  the  weir  wall,  where  the  wall  has  been 
undercut  and  is  in  an  advanced  state  of  collapse.  The 
weir  has  been  undercut  and  lake  outflow  is  beneath  the 
wall  rather  than  over  the  crest. 

(4)  Discharge  Channel:  The  principal  spillway 
discharge  channel  is  founded  on  bedrock  for  about  90 
feet  below  the  weir  wall.  The  bottom  is  very  rough  and 
broken.  The  right  side  slope  is  earth,  steep,  eroded 
and  tree  covered.  A  peninsula  of  land  juts  into  the 
channel  40  feet  below  the  weir,  significantly  decreasing 
the  channel's  cross  section. 

The  left  side  slope  is  rock,  consisting  of  a  very  rough 
and  broken  outcrop.  Near  the  lower  end  of  the  channel, 
considerable  seepage  (10-15  gpm)  is  exiting  through  the 
outcrop.  The  source  of  the  seepage  was  not  determined 
but  may  have  been  natural  subsurface  drainage  from  the 
hillside  above. 

The  lower  end  of  the  channel,  above  the  confluence  with 
the  lower  lake,  was  overgrown  with  brush  and  small 
trees. 


The  channel  bottom  slope  was  hand  leveled  and  found  to 
be  0.20  feet /foot  (20?)  in  the  reach  between  the  weir 
and  the  peninsula,  0.158  feet/foot  (15.8?)  through  the 


peninsula  constriction,  and  0.065  feet/foot  (6.5%)  in 
the  succeeding  60  feet.  The  total  drop  between  lakes 
was  1 8 . 4  feet. 


g.  Instrumentation;  No  instrumentation  was 
observed  during  the  inspections. 

h.  Downstream  Conditions: 

(1)  Toe  Area:  The  toe  area  of  Star  Junction 
No.  2  dam  is  inundated  to  a  depth  of  about  eight  feet  by 
the  reservoir  impounded  by  Star  Junction  No.  1  dam. 

(2)  Channel:  Star  Junction  No.  1  dam  lies 
1200  feet  downstream  of  Star  Junction  No.  2  dam.  The 
No.  1  dam  spillway  is  an  ungated,  free  overfall  weir 
structure  on  the  right  abutment.  The  weir  width  of  No. 

1  dam  varies  from  24.5  feet  at  the  base  to  35.2  feet  at 
the  top  of  the  embankment  side  training  wall.  The  No.  1 
dam  crest  length  is  543  feet,  including  spillway  and 
wlngwall . 


(3)  Flood  Plain  Development:  At  least  thir¬ 
teen  inhabited  dwellings  lie  on  the  flood  plain  in  the 
first  2000  feet  below  No.  1  dam.  At  about  3000  feet 
below  the  dam,  the  creek  joins  Washington  Run  and 
parallels  Pennsylvania  State  Route  51 ,  a  major  north- 
south  highway.  About  1.6  miles  downstream,  Washington 
Run  turns  90*  to  the  east,  and  passes  through  the 
Borough  of  Perryopolis. 

i.  Reservoir: 


( 1 )  Shoreline:  The  reservoir  shoreline  was 
moderately  to  densely  tree  covered  and  was  observed  to 
be  moderately  steep.  No  serious  bank  erosion  was 
observed . 


(2)  Inflow  Stream:  The  principal  inflow 
stream  enters  the  upper  end  of  the  resevoir  through  a 
winding  channel  across  a  swampy,  deltaic  development. 

The  inlet  area  was  covered  with  small  trees,  brush  and 
weeds  on  the  date  of  inspection. 

(3)  Watershed:  The  watershed  contributing  to 
Star  Junction  No.  £  dam  was  observed  to  be  relatively 
steep,  consisting  primarily  of  pasture  and  woodland.  No 
active  or  abandoned  mining  facilities  or  major  construc¬ 
tion  sites  were  observed  in  the  watershed. 


3.2  EVALUATION 


a.  Embankment :  The  general  overall  condition  of 
the  embankment  is  assessed  to  be  poor,  based  on  limited 
field  observations. 

The  dense  brush,  weeds  and  small  trees  made  it  impossible 
to  perform  a  close  observation  of  all  portions  of  the 
crest  and  upstream  and  downstream  slopes.  However,  no 
scarps  or  local  bulges  were  observed  and  no  major 
misalignments  were  evident.  The  downstream  slope  was 
found  to  be  non-uniform  in  cross  section,  having  a 
pronounced  flattening  or  "bench"  on  the  lower  part  of 
the  slope.  Observed  soil  firmness  below  the  "bench"  and 
lack  of  seeps  and  indications  of  sloughing,  suggest  '.hat 
the  non-uniformity  is  not  related  to  a  general  movement 
(creep)  of  the  embankment  toe.  However,  this  assessment 
could  not  be  confirmed  by  visual  observations. 

The  two  wet  areas  at  either  side  of  the  embankment  did 
not  appear  to  be  serious  problems.  No  significant 
seepage  or  movement  of  soil  materials  was  observed. 

The  depression  or  sinkhole  in  the  left  groin  was  sus¬ 
picious,  and  could  not  be  explained  based  on  field 
observations.  However,  it  did  not  appear  to  be  an 
active  or  recent  phenomenon. 

b.  Outlet  Works;  Visual  observations  were 
insufficient  to  determine  the  condition  or  even  the 
existence  of  the  outlet  works  facility.  No  mechanism 
or  device  for  upstream  flow  control  was  observed. 

c.  Principal  Spillway:  The  condition  of  the 
principal  spillway  was  assessed  to  be  very  poor.  The 
generally  deteriorated  state  of  the  weir  wall  and 
retaining  wall  suggests  that  large  or  extended  discharge 
conditions  could  lead  to  failure  of  the  spillway  facility 
and  subsequent,  possible  erosion  of  the  left  end  of  the 
embankment . 
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SECTION  4 

OPERATIONAL  FEATURES 


4.1  PROCEDURE 

The  reservoir  pool  level  is  normally  maintained  by  the 
uncontrolled  weir  wall  of  the  principal  spillway. 

Normal  operation  does  not  require  a  dam  tender.  The 
only  operational  feature  of  the  dam  is  the  reported  8 
inch  cast  iron  pipe.  The  apparent  downstream  flow 
control  device  for  the  pipeline  appears  to  be  inoperable. 

4.2  MAINTENANCE  OF  DAM 


No  planned  maintenance  schedule  is  on  record.  Observa¬ 
tions  indicate  that  maintenance  procedures  are  poor. 

4.3  MAINTENANCE  OF  OPERATING  FACILITIES 
The  operating  facility  is  not  maintained. 

4.4  WARNING  SYSTEM 

There  is  no  known  warning  system  or  formal  emergency 
procedure  to  alert  and  evacuate  downstream  residents 
upon  threat  of  a  dam  failure. 

4.5  EVALUATION 


Maintenance  of  the  dam  and  appurtenances  is  assessed  to 
be  poor.  The  recommendations  presented  in  Section  7 
should  be  implemented  as  part  of  a  general  maintenance 
and  surveillance  program  at  the  dam. 
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SECTION  5 

HYDROLOGY  AND  HYDRAULICS 


5.1  EVALUATION  OF  FEATURES 

a.  Design  Data:  The  Star  Junction  No.  2  dam  has 
a  watershed  of  493  acres  which  is  vegetated  primarily 
by  woodland  and  pasture.  The  watershed  is  about  one 
and  one  half  miles  long,  one  half  mile  wide  and  has  a 
maximum  elevation  of  1,400  feet  above  Mean  Sea  Level 
(MSL).  At  normal  pool,  the  dam  impounds  a  reservoir 
with  a  surface  area  of  6  acres  and  a  storage  volume  of 
31  acre-feet.  Normal  pool  level  is  maintained  at  Elev. 
1064.9  by  the  spillway  weir  wall. 

Design  spillway  capacity  and  embankment  freeboard  were 
made  sufficient  to  accommodate  400  cubic  feet  per  second 
per  square  mile  which  was  considered  sufficient  for  this 
structure  and  watershed  at  the  time  of  design.  The  Star 
Junction  No.  2  dam  spillway  capacity  for  the  observed 
cross  section  and  existing  freeboard  condition  was  com¬ 
puted  to  be  969  cfs.  No  additional  hydrologic  calcula¬ 
tions  were  found  relating  reservoir/spillway  performance 
to  the  Probable  Maximum  Flood  or  fractions  thereof. 

b.  Experience  Data:  Continuous  records  of  reser¬ 
voir  level  or  rainfall  amounts  are  not  kept.  There  is 
no  record  or  report  of  the  embankment  being  overtopped. 
However,  there  was  a  recorded  depth  of  water  of  3.3  feet 
above  the  crest  of  the  weir  during  the  storm  of  4  June 
1941.  According  to  the  report  that  stage  corresponded 
to  a  spillway  discharge  of  730  cfs. 

c.  Visual  Observations:  On  the  date  of  the  field 
reconnaissance,  severe  deterioration  of  the  retaining 
wall  as  well  as  the  weir  wall  was  observed.  For  the 
purpose  of  analysis,  it  was  assumed  that  the  weir  wall 
was  intact. 

d.  Overtopping  Potential:  Overtopping  potential 
was  investigated  through  the  development  of  the  Probable 
Maximum  Flood  (PMF)  for  the  watershed  and  the  subsequent 
routing  of  the  PMF  and  fractions  of  the  PMF  through  the 
reservoir  and  spillway.  The  Corps  of  Engineers  guide¬ 
lines  recommend  0.5  to  1  times  the  PMF  for  "small"  size, 
"high"  hazard  dams.  Based  on  the  observed  downstream 
conditions,  Star  Junction  No.  2  dam  has  a  Spillway  Design 
Flood  (SDF)  of  one  PMF. 


Hydrometeorological  Report  No.  33  indicates  the  adjusted 
24  hour  Probable  Maximum  Precipitation  (PMP)  for  the 
subject  site  is  19.4  inches.  No  calculations  are 
available  to  indicate  whether  the  reservoir  and  spillway 
are  sized  to  pass  a  flood  corresponding  to  19.4  inches 
of  rainfall  in  24  hours.  Consequently,  an  evaluation  of 
the  reservoir/spillway  system  was  performed  to  determine 
whether  the  spillway  capacity  is  adequate  under  current 
Corps  of  Engineers  guidelines. 

The  Corps  of  Engineers,  Baltimore  District,  has  directed 
that  the  HEC-1  Dam  Safety  Version  computer  program  be 
utilized.  The  program  was  prepared  by  the  Hydrologic 
Engineering  Center  (HEC),  U.S.  Army  Corps  of  Engineers, 
Davis,  California.  The  major  methodologies  and  key 
input  data  for  this  program  are  discussed  briefly  in 
Appendix  D. 

The  peak  inflow  to  Star  Junction  No.  2  dam  for  the  SDF 
was  determined  by  HEC-1  to  be  2256  cfs. 

e.  Spillway  Adequacy:  The  capacity  of  the 
combined  reservoir  and  spillway  system  was  determined  to 
be  0.45  PMF  using  HEC-1.  An  initial  pool  elevation  of 
1064.9  was  assumed  prior  to  commencement  of  the  storm. 
According  to  Corps  of  Engineers'  guidelines,  Star 
Junction  No.  2  dam's  spillway  is  "inadequate." 

At  0.50  PMF,  No.  2  dam  is  overtopped  by  0.27  feet  of 
water  for  65  minutes.  In  the  opinion  of  the  evaluating 
engineer,  this  overtopping  would  not  cause  a  failure  of 
the  embankment.  This  is  based  on  the  computed  flow 
depth  and  duration  data,  and  soil  type,  soil  firmness 
and  vegetal  cover  conditions.  An  overtopping  depth  of 
at  least  one  foot  above  the  minimum  elevation  of  the  dam 
was  judged  by  the  engineer  to  be  necessary  to  cause 
failure  of  the  dam.  Consequently,  a  downstream  routing 
and  breach  analysis  were  not  performed. 

Therefore,  in  accordance  with  Corps  of  Engineers  guide¬ 
lines,  the  spillway  is  rated  as  "inadequate"  but  not 
"seriously  inadequate". 


SECTION  6 

STRUCTURAL  STABILITY 


6.1  AVAILABLE  INFORMATION 


a.  Design  and  Construction  Data:  All  available 
design  documentation,  calculations  and  other  data 
received  from  the  Pennsylvania  Department  of  Environ¬ 
mental  Resources  were  reviewed.  This  data  is  discussed 
in  Section  2  and  a  detailed  listing  is  included  in 
Appendix  B.  Selected  items  are  presented  in  Appendix  E. 

b.  Operating  Records:  There  are  no  written 
operating  records  or  procedures  for  this  dam. 

6.2  EVALUATION 


a.  Design  Documents:  The  design  documentation 
was,  by  itself,  considered  inadequate  to  evaluate  the 
structure.  There  were  no  structural  calculations 
associated  with  the  stability  of  the  embankment  or  of 
the  appurtenant  structures. 

b.  Visual  Observations: 

(1)  Embankment :  The  field  inspection  dis¬ 
closed  no  strong  evidence  of  potential  instability  of 
the  embankment  or  its  components.  However,  thick  brush 
and  debris  limited  the  visual  observations  of  the  down¬ 
stream  slope.  The  embankment’s  non-uniform  cross-section 
may  be  an  indication  of  long-term  movement  (creep)  of 
the  embankment,  but  this  is  not  believed  to  be  the  case. 
This  is  based  on  observed  soil  firmness  and  absence  of 
supporting  evidence  of  instability.  However,  stability 
of  the  structure  during  high  reservoir  pool  conditions 

is  questionable. 

(2)  Seepage:  The  wet  zones  on  the  slope  near 
the  intersection  of  the  embankment  and  the  No.  1  dam 
reservoir  below  are  of  some  concern.  However,  their 
existence  has  been  known  for  years,  and  the  visual 
observations  of  the  Phase  I  inspection  revealed  no 
indications  of  piping  or  movement  of  soil  fines. 

(3)  Principal  Spillway:  The  principal  spillway 
weir  wall  and  training  dike  were  observed  to  be  undercut 
and  in  a  state  of  collapse.  Based  on  the  field  observa¬ 
tions,  both  facilities  are  assessed  to  have  very  ques¬ 
tionable  structural  integrity. 
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c.  Performance:  Star  Junction  No.  2  dam  and 
reservoir  have  been  periodically  inspected  over  the  79 
year  life  of  the  structure  by  Water  and  Power  Resources 
Board  and  later  PennDER  personnel.  Twelve  inspection 
reports  are  on  file  for  the  period  between  17  June  1916 
and  26  July  1961.  Several  of  the  reports  note  the 
existence  of  seepage  and  wet  zones  beginning  on  17  June 
1926.  On  20  June  1931*,  a  small  landslide  was  observed 
about  half  way  up  the  slope  near  the  right  end  of  the 
embankment.  Some  seepage  was  noted  below  this  slide. 

No  indication  was  found  in  the  PennDER  files  of  correc¬ 
tion  or  repair  of  the  distress. 

d.  Seismic  Stability:  According  to  the  Seismic 
Risk  Map  of  the  United  States,  Star  Junction  No.  2  dam 
is  located  in  Zone  1  where  damage  due  to  earthquakes 
would  most  likely  be  minor. 

A  dam  located  in  Seismic  Zone  1  may  be  assumed  to 
present  no  hazard  from  an  earthquake  provided  static 
stability  conditions  are  satisfactory  and  conventional 
safety  margins  exist.  Since  there  is  concern  regarding 
the  static  stability  of  the  embankment,  the  seismic 
stability  is  questionable  and  should  be  assessed  as  part 
of  the  investigations  recommended  in  Section  7. 


SECTION  7 

ASSESSMENT  AND  RECOMMENDATIONS 


7.1  ASSESSMENT 


a.  Evaluation. 

(1)  Embankment ;  Star  Junction  No.  2  dam's 
embankment  is  assessed  to  be  in  poor  condition.  This  is 
based  on  visual  observations  of  slope  non-uniformities, 
wet  conditions  and  state  inspection  reports. 

The  inability  to  closely  inspect  the  crest,  downstream 
slope,  groins,  and  abutments  due  to  dense  brush,  weeds, 
trees  and  debris  is  considered  to  be  a  deficiency. 

The  upstream  slope  erosion  protection  (riprap)  was 
observed  to  be  in  poor  condition. 

The  wheel  rutting  and  ponded  water  on  the  embankment 
crest  is  considered  to  be  a  deficiency. 

(2)  Outlet  Works:  The  condition  of  the 
reported  eight  inch  cast  iron  outlet  pipe  could  not  be 
determined.  The  downstream  control  was  observed  to  be 
damaged  and  probably  is  not  operable.  No  control  or 
mechanism  was  observed  to  permit  upstream  flow  control. 

(3)  Principal  Spillway:  The  principal  spill¬ 
way  is  assessed  to  be  in  very  poor  condition.  This  is 
based  on  visual  observations  of  the  weir  wall  and  train¬ 
ing  dike  retaining  wall.  Both  structures  are  partially 
collapsed  and  badly  deteriorated  and  safe  performance  is 
questionable  in  the  event  of  long-term,  high  discharge 
conditions . 

(4)  Flood  Discharge  Capacity:  The  principal 
spillway  flow  discharge  capacity  is  assessed  to  be 
"inadequate."  This  is  based  on  hydrologic/hydraulic 
computations  using  the  HEC-1  Dam  Safety  Version  computer 
program,  that  indicated  the  existing  reservoir/spillway 
system  is  capable  of  passing  0.45  PMF.  At  0.5  PMf,  the 
embankment  is  overtopped  by  a  maximum  0.27  feet  for  65 
minutes.  In  the  opinion  of  the  evaluating  engineer, 
this  amount  of  overtopping  is  not  sufficient  to  cause 
failure  of  the  embankment. 
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(5)  Downstream  Conditions:  Based  on  the 
results  of  the  visual  observations  and  the  hydrologic/ 
hydraulic  computations,  the  lack  of  an  emergency  warning 
and  operation  plan  is  considered  to  be  a  deficiency. 

b.  Adequacy  of  Information.  The  available  infor¬ 
mation  and  the  observations  made  during  field  inspections 
of  the  dam  are  considered  sufficient  for  purposes  of  the 
Phase  I  inspection  report. 

c.  Urgency.  The  inspection  indicated  the  exist¬ 
ence  of  a  deficiency  which  may  have  reduced  the  struc¬ 
tural  stability  of  the  spillway  to  an  unacceptable  level. 
This  deficiency,  collapse  and  severe  deterioration  of 
the  spillway  weir  wall  and  embankment  retaining  wall, 
should  be  investigated  and  corrected  immediately. 

d.  Necessity  for  Additional  Data/Evaluation. 
Additional  engineering  information  is  required  to 
adequately  evaluate  and  improve  the  structural  stability 
of  the  facilities. 

7.2  RECOMMENDATIONS 

a.  Additional  Investigations.  It  is  recommended 
that  the  owner  immediately  retain  the  services  of  a 
registered  professional  engineer  knowledgeable  and 
experienced  in  the  design  and  construction  of  earth  dams 
and  masonry  spillways  to  provide  a  detailed  engineering 
investigation  of  Star  Junction  No.  2  dam.  This  investi¬ 
gation  should  include  but  not  be  limited  to  the  following 

(1)  Detailed  evaluation  of  spillway  capacity 
and  stability  and  development  of  recommendations 

for  remedial  action. 

(2)  Detailed  investigation  of  the  seepage  and 
wet  conditions  and  structural  stability  of  the  embankment 

(3)  Investigation  of  the  outlet  works  with 
specific  recommendations  on  making  it  operable  and 
including  provisions  for  upstream  flow  control. 

b.  Emergency  Operation  and  Warning  Plan.  Con¬ 
current  with  the  additional  investigations  recommended 
above,  the  owner  should  develop  an  Emergency  Operation 
and  Warning  Plan  including: 


(1)  Guidelines  for  evaluating  inflow  during 
periods  of  heavy  precipitation  or  runoff. 

(2)  Procedures  for  around  the  clock  surveil¬ 
lance  during  periods  of  heavy  precipitation  or  runoff. 

(3)  Procedures  for  rapid  drawdown  of  the 
reservoir  under  emergency  conditions. 

(4)  Procedures  for  notifying  downstream 
residents  and  public  officials,  in  case  evacuation  of 
downstream  areas  is  necessary. 

c.  Remedial  Work.  The  Phase  I  Inspection  of  Star 
Junction  No.  2  dam  also  disclosed  several  deficiencies 
of  lower  priority  which  should  be  corrected  immediately. 

(1)  Closely  mow  the  embankment  slopes,  crest, 
groins,  abutments  and  immediate  downstream  areas. 

Remove  the  cuttings  from  the  site. 

(2)  Locate  and  backfill  completely,  all 
animal  burrows  on  the  embankment,  groins  and  adjacent 
abutment  areas. 

(3)  Replace  lost  riprap  along  the  upstream 
slope  of  the  embankment. 

(4)  Fill  wheel  ruts  and  minor  erosion  gullies 
on  the  embankment  and  adjacent  areas. 

(5)  Raise  the  embankment  crest  to  design 

elevation. 

(6)  Remove  boulders,  trees,  downtimber  and 
debris  from  the  principal  spillway  approach  and  discharge 
channel . 

(7)  Develop  and  Implement  formal  maintenance 
and  inspection  procedures. 

d.  Orderly  Breaching:  In  lieu  of  performing  the 
above  recommendations,  the  owner  should  engage  the 
services  of  a  professional  engineer,  knowledgeable  in 
dam  design  and  performance,  to  prepare  specifications 
for  breaching  the  structure,  to  make  it  incapable  of 
impounding  water.  The  structure  should  then  be  breached 
under  the  direction  of  the  professional  engineer  and  in 
accordance  with  applicable  state  and  local  regulations. 
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Depression  seems  to  be  rockfilled.  No  evidence  below  of 
silting  due  to  movement  of  fines  out  of  this  area.  Depres¬ 
sion  is  moss  covered,  heavily  overgrown  with  weeds. 
Evidences  exist  of  a  formerly  rocklined  groin  passing 
through  the  depression. 
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APPENDIX  C 
PHOTOGRAPHS 


STAR  JUNCTION  No.  2  DAM 


PHOTO  5.  CLOSE-UP  OF  SPILLWAY  WEIR  BASE 


PHOTO  6.  UPSTREAM  VIEW  OF  LOWER  SPILLWAY 
OlSCHARGE  CHANNEL 

C4 


PHOTO  10.  CLOSE-UP  OF  OUTLET  WORKS  CONTROL  BOX 


C  6 


STAR  JUNCTION  No  2  DAM 


STAR  JUNCTION  No  2  DAM 


PHOTO  13  VIEW  OF  STAR  JUNCTION  No.  I  OAM 
AND  RESERVOIR 


PHOTO  14  OVERVIEW  OF  STAR  JUNCTION  No.  I  OAM 


DETAILED  PHOTO  DESCRIPTIONS 


Photo  1 

Photo  2 
Photo  3 

Photo  4 
Photo  5 

Photo  6 
Photo  7 
Photo  8 

Photo  9 

Photo  1 

Photo  1 
Photo  1 
Photo  1 

s 

Photo  1 


View  of  Embankment  Crest  from  right  abutment. 
Note  wheel  ruts,  ponded  water,  and  trees  and 
bushes  growing  on  embankment . 

Riprap  on  Upstream  Slope  with  small  trees  and 
bush  growing  among  the  riprap. 

Spillway  Training  Wall  and  Approach  Channel. 
Note  subsidence  at  center  of  wall  and  sedi- 
mentation  of  spillway  approach  channel. 

Overview  of  Spillway  Weir.  Note  collapsed 
base  downstream  (right),  and  upstream  sinkhole. 

Close-up  of  Spillway  Weir  Base  showing  the 
deteriorated  concrete  cap  and  sandstone  block 
wall. 

Upstream  View  of  Lower  Spillway  Discharge 
Channel . 

Seepage  at  Toe  of  Left  Slope  of  Discharge 
Channel . 

Overview  of  Downstream  Slope  showing  submerged 
outlet  works  control  box.  Photo  taken  from 
downstream  end  of  spillway  discharge  channel. 

Dense  Brush  on  Downstream  Slope.  Machette  cut 
inspection  path  shown. 

Close-up  of  Outlet  Works  Control  Box  at  toe  of 
embankment . 

Wet  Zone  in  Lower  Right  Groin. 

Wet  Zone  in  Lower  Left  Groin. 


View  of  Star  Junction  No.  1  Dam  and  Reservoir 
from  the  embankment  crest  of  Star  Junction  No. 
2  dam. 

Overview  of  Star  Junction  No.  1  Dam  downstream 
of  No.  2  Dam. 
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APPENDIX  D 

HYDROLOGY  AND  HYDRAULICS 


Methodology:  The  dam  overtopping  analysis  was  accom- 
plished  using  the  systemized  computer  program  HEC-1  (Dam 
Safety  Version,  July  1978),  prepared  by  the  Hydrologic 
Engineering  Center,  U.S.  Army  Corps  of  Engineers,  Davis, 
California.  A  brief  description  of  the  methodology  used 
in  the  analysis  is  presented  below. 

1 .  Precipitation :  The  Probable  Maximum  Precipita 
tion  ( PMP )  is  derived  and  determined  from  regional 
charts  prepared  from  past  rainfall  records  including 
"Hydrometeorological  Report  No.  33"  prepared  by  the  U.S. 
Weather  Bureau. 


The  index  rainfall  is  reduced  from  10$  to  20$  depending 
on  watershed  size  by  utilization  of  what  is  termed  the 
HOP  Brook  adjustment  factor.  Distribution  of  the  total 
rainfall  is  made  by  the  computer  program  using  distribu¬ 
tion  methods  developed  by  the  Corps. 

2.  Inflow  Hydrograph:  The  hydrologic  analysis 
used  in  development  of  the  overtopping  potential  is 
based  on  applying  a  hypothetical  storm  to  a  unit  hydro¬ 
graph  to  obtain  the  inflow  hydrograph  for  reservoir 
routing. 

The  unit  hydrograph  is  developed  using  the  Snyder 
method.  This  method  requires  calculation  of  several  key 
parameters.  The  following  list  gives  these  parameters, 
their  definition  and  how  they  were  obtained  for  these 
analyses. 


Parameter 


Definition 


Where  Obtained 


Ct 


Coefficient  representing  From  Corps  of 

variations  of  watershed  Engineers* 


L 


Lea 


Length  of  main  stream 
channel 


Length  on  main  stream 
to  centroid  of  watershed 


From  U.S.G.S. 
7.5  minute 
topographic  map 

From  U.S.G.S. 
7.5  minute 
topographic  map 


D1 


Cp  Peaking  coefficient  From  Corps  of 

Engineers* 

A  Watershed  size  From  U.S.G.S. 

7.5  minute 
topographic  map 

3.  Routing:  Reservoir  routing  is  accomplished  by 
using  Modified  Puls  routing  techniques  where  the  flood 
hydrograph  is  routed  through  reservoir  storage.  Hydraulic 
capacities  of  the  outlet  works,  spillways  and  the  crest 

of  the  dam  are  used  as  outlet  controls  in  the  routing. 

The  hydraulic  capacity  of  the  outlet  works  can  either 
be  calculated  and  input  or  sufficient  dimensions  input 
and  the  program  will  calculate  an  elevation-discharge 
relationship. 

Storage  in  the  pool  area  is  defined  by  an  area-elevation 
relationship  from  which  the  computer  calculates  storage. 
Surface  areas  are  either  planimetered  from  available 
mapping  or  U.S.G.S.  7.5  minute  series  topographic  maps 
or  taken  from  reasonably  accurate  design  data. 

4.  Dam  Overtopping:  Using  given  percentages  of 
the  PMF  the  computer  program  will  calculate  the  percentage 
of  the  PMF  which  can  be  controlled  by  the  reservoir  and 
spillway  without  the  dam  overtopping. 


"Developed  by  the  Corps  of  Engineers  on  a  regional 
basis  for  Pennsylvania. 


HYDROLOGIC  AND  HYDRAULIC 
ENGINEERING  DATA 


DRAINAGE  AREA  CHARACTERISTICS:  Predominately  woodland  and 
pasture . 

ELEVATION  TOP  NORMAL  POOL  (STORAGE 
CAPACITY):  1064.9  (31  acre-ft . ) 

ELEVATION  TOP  FLOOD  CONTROL  POOL  (STORAGE 
CAPACITY):  1069-2  (59  acre-ft.) 

ELEVATION  MAXIMUM  DESIGN  POOL:  Design  1069-5 


ELEVATION  TOP  DAM:  Design  1069-5.  observed  minimum  1069-2 


OVERFLOW 

SECTION 

a. 

Elevation  1064-9 

b. 

Type  Concrete  on  masonry  weir  wall 

c. 

Width  41  feet 

d. 

Length  N/A 

e. 

Location  Spillover  Left  abutment 

f. 

Number  and  Type  of  Gates  None 

OUTLET  WORKS 

a. 

Type  8  inch  outlet  pipe 

b. 

Location  Through  dam  near  centerline 

c. 

Entrance  Inverts  Unknown 

d. 

Exit  Inverts  Unknown 

e. 

Emergency  Drawdown  Facilities  None 

HYDROMETEOROLOGICAL  GAGES 

a.  Type  None _ 

b .  Location  N/A 

c.  Records  None _ 

MAXIMUM  REPORTED  NON-DAMAGING  DISCHARGE  730  cfs  (4  June  1941) 


HEC-1  DAM  SAFETY  VERSION 
HYDROLOGY  AND  HYDRAULIC  ANALYSIS 
DATA  BASE 


NAME  OF  DAM:  Star  Junction  No.  2  Dam 


Probable  Maximum  Precipitation  (PMP) 


NDI  ID  NO. 
PA  212 

24.2* 


Drainage  Area 


0.77  sq.  mi. 


Reduction  of  PMP  Rainfall  for  Data  Fit  0.8  (24.2) 

Reduce  by  20*,  therefore  PMP  rainfall  =19.4  in. 


Adjustments  of  PMF  for 
6  hrs. 

12  hrs. 

24  hrs. 


Drainage  Area  (Zone  7) 


102* 

120* 

130* 


Snyder  Unit  Hydrograph  Parameters 
Zone 


L 

LCa 

tp  =  Ct  (L  •  Lca)0-3  = 

Loss  Rates 

Initial  Loss 
Constant  Loss  Rate 


25** 

0.4 
1 .0 
1.13  mi. 
0.57  mi. 
0.88  hrs. 


1.0  in. 
0.05  in. /hr. 


Base  Flow  Generation  Parameters 

Flow  at  Start  of  Storm  1.5  cfs/sq.  mi. =1.1 6  cfs 
Base  Flow  Cutoff  0.05  x  Q  peak 
Recession  Ratio  2.0 


Overflow  Section  Data 

Crest  Length  41  ft. 
Freeboard  4.3  ft. 
Discharge  Coefficient  2.65 
Exponent  1.5 
Discharge  Capacity  969  cfs 


*  Hydrometerological  Report  33 
*Hydrological  zone  defined  by  Corps  of  Engineers, 

Baltimore  District,  for  determining  Snyder's  Coefficients 
(Cp  and  Ct) . 


Shoot 


of 


ACKENHEIL  &  ASSOCIATES 
6E0  Systems,  Inc. 

1000  BanksviH#  Road 
PITTSBURGH.  PA.  15216 
(412)  531-7111 


)4/x  Job  No. 


Subjoet 


Mobo  Bv  'JPfh.  Do»*  2Jv/$t>  ChoetMd 


i  yu, 


// 


j4 !t  __  ^lt  iy  _ ^hjjJu^h^  | 


_  SpMufay  CrtdJ-  ? 

•  •  t 


£n>  Mi-j  J/o/mjc.  —  21  -At**. _ 


_ fond  JVfcwA.cc  Irex.  »  (fi  4csts  < 

*  |  |  i 


4+  &k.\J*Mar\  / a  SO .  «  /g,/  4cr*j  . 


4+  Hoo 


}~rarh  Conic,  fit  H)od~  fuccuoij^  J/cl/v*Ss 

Jf/o ocL  fLydJQ*r<ph /  H^C^rXl 

VtsSJan  ( UusiP  /HduiuJui  V _ " 


_ Jtz*v/A  _  •  1  '  .  . 

H*l3(Sl )/.  *_ _ .  J  ; 

_ i_jr  _ L _ 

*  » 


_£fLU*J-i  on  UJhtrt*  fzfu^Jj.  rt^ 

-  /o.  V  f. 


-IX  & 


V  Aa, 


Of 


ACKENHEIL  &  ASSOCIATES 

QEO  Syatama,  Inc. 

1000  BanksvMa  Road 
PITTSBURGH.  PA.  15216 
(412)  531*7111 


Subjoct , 


bloOofty^^SL  Pott  jj^fechfc^  Ooto 


IFfUfi 


FLOOD  HXDNOGRAFH  PAOUGE  (HR-1) 
QAM  SAFER  VERSION  JOLT  1978 
LAST  MODIFICATION  26  FB  79 


1 

A1 

MHW 

NATIONAL  PROGRAM  FOR  THE  INSPECTION  OF  NON-FSERAL  DAMS 

2 

A2 

HYDROLOGIC  AND  HYDRAULIC  ANALXSXS  OF  STAR  JUNCTION  NOSER  2  DAM 

3 

A3 

PROBABLE  MAXIMUM  FLOOD  FW/UKIT  HOMOGRAPH  BY  SNIDERS  tCIBOD 

4 

B 

300 

0 

5 

0 

0  0 

0 

0  -4 

5 

B1 

5 

6 

J 

1 

9 

1 

T 

J1 

1. 

0.9 

0.8 

0.7 

0.5  0.4 

0.3 

0.2  0.1 

8 

t 

0 

1 

1 

9 

XI 

INFLOW  HOTOGRAPH 

FOR  NUMBER  2  23AM 

10 

M 

1 

1 

0.77 

0.77  1 

1 

11 

P 

19.4 

102 

120 

130 

12 

T 

1.0 

0.05 

13 

V 

0.68 

0.40 

14 

X 

-1.5 

-.05 

2.0 

15 

X 

1 

2 

1 

16 

XI 

BOOTING  AT  NOMBER 

2  DAM 

17 

T 

1 

1 

18 

T1 

1 

31. 

19 

4A 

0. 

6. 

10.1 

29.4 

20 

AE1049.4 

1064.9 

1080. 

1100. 

21 

B1064.9 

41 

2.65 

1.5 

22 

AD1069.2 

2.65 

1.5 

300 

23 

8L 

30. 

275. 

320. 

32*. 

24 

AV1069.2 

1070. 

1072. 

1074. 

25 

X 

99 

26 

A 

27 

A 

26 

A 

29 

A 

30 

A 

nusV.ua!  OF  SEQUENCE  OF  STREAM  NETWORK  CALCOLAROHS 


RUNOFF  HimOGRAFH  AT 
ROUTE  HTDROGRAFH  TO 
END  OF  leiWQHK 


FLOOD  HTDROGRAFH  PACKAGE  (HEC-1) 
DAM  SAFER  VERSION  JULX  1978 
UST  MODIFICATION  26  FB  79 


RON 


DATE:  1 1  MAR  SO 
HW:  7.3A.33 


NATIONAL  PROGRAM  FOR  TIB  INSPECTION  OF  NON-FSERAL  DAMS 
HBROLOGIC  AND  HUMUUC  ANALISIS  OF  STAR  JUNCTION  NOMBER  2  DAM 
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SMX 
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METRO 

ULT 

IFKT 

(SCAN 
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-4 
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JOPER 

nvt 

iROPr 

TRACS 

5 

0 

0 
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RTZOBa  1.00 
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HYDROGRAPH  DATA 
TRSDA  TRSPC 

RATIO 

T^MfM 

ISAIC 
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0.0 

0 
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PMS 

R6 

PRBCIP  DATA 

R12  R24 

R48 

R72 

R96 

19.40 

102.00 

120.00  130.00 

0.0 

0.0 

0.0 

LOSS  DATA 

x  E3UZW  sms  snow  s 

00  0.0  0.0  1.00 

ONXT  HYDROGRAPH  DATA 
TP*  0.88  CP*G.4Q  NTA* 


STKTQ* 


RECESSION  DATA 
QRCSWs  -0.05 


HTICR*  2.00 


OHH  HOT0GRAPH100  END-OF-PERIOD  ORDINATES,  LAC*  0.88  HOOKS,  CP*  0.40  VOL*  0.99 
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OOQL  CAREA 
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I  Regional  Vicinity  Map 

II  Plan  of  Reservoir  No.  2 

III  Plan  and  Sections  of  W.  C. 
No.  2  Reservoir  Dam. 
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GEOLOGY 


Geomorphology 

Star  Junction  No.  2  Dam  is  located  within  the  Pittsburgh 
Plateau  section  of  the  Appalachian  Plateau  physiographic 
province.  This  area  is  characterized  as  a  mature  plateau 
of  nearly  flat  lying  sedimentary  rocks  dissected  by 
numerous  small  streams  forming  in  many  places  steep-sided 
valleys.  No.  2  dam  lies  on  an  unnamed  tributary  of 
Washington  Run  immediately  south  and  upstream  of  the 
reservoir  formed  by  Star  Junction  No.  1  Dam,  just  east 
of  Star  Junction,  Pennsylvania. 

Structure 


General :  Star  Junction  No.  2  Dam  is  located  approximately 

equidistant  from  the  Fayette  anticline  to  the  east  and 
the  Lambert  syncline  to  the  west.  Both  of  these  struc¬ 
tural  features  trend  NE-SW.  According  to  estimates 
based  on  the  "Coal  and  Surface  Structure  Map  of  Fayette 
County,  Pennsylvania”,  the  strata  in  the  immediate 
vicinity  of  the  dam  strike  at  N9*E  and  dip  at  320 
feet/mile  (3.5*)  to  the  west. 

Faults:  No  observations  were  made  that  would  indicate 
faulting  in  the  rocks  outcropping  around  the  dam  site. 

In  general,  only  a  few  evidences  of  faulting  have  been 
observed  in  all  of  Fayette  County. 

Stratigraphy 

General:  The  rocks  exposed  in  the  immediate  area  of  No. 

2  Dam  are  part  of  the  Conemaugh  Group  of  Pennsylvanian 
age,  and  include  primarily  the  uppermost  portion  of  the 
Casselman  Formation.  The  Pittsburgh  Coal  Seam,  which 
stratigraphically  marks  the  top  of  the  Conemaugh  Group  and 
the  base  of  the  Monongahela  Group,  is  estimated  to  outcrop 
on  the  west  hillside  about  100  feet  above  the  dam. 

The  following  rock  units  are  present  in  the  immediate 
vicinity  of  Star  Junction  No.  2  Dam: 

Connellsville  Member:  The  Connellsville  member  of  the 
Casselman  Formation  is  exposed  in  the  discharge  channel 
downstream  of  the  spillway  and  along  the  left  abutment. 

It  is  characterized  as  a  green  brown,  thin  to  medium 


bedded  sandstone  or  silty  sandstone.  It  is  approximately 
65  feet  thick. 


Little  Pittsburgh  Member:  The  little  Pittsburgh  Member  of  j 

the  Casselman  Formation  occurs  immediately  above  the  j 

Connellsville  and  is  the  uppermost  member  of  the  Conemaugh  j 

Group.  This  heterogeneous  formation  is  composed  of  a  1 

cyclic  sequence  of  limestone,  coal  beds,  shaley  sandstone 
and  clays.  Its  thickness  averages  70  feet.  \ 


